Streaming of labelled cells in the conjunctival epithelium.
This study examines epithelial cell streaming and turnover in normal rat bulbar conjunctiva. Twenty seven male adult random-bred Hebrew rats weighing between 250-300 g, were injected i.p. with [3H]-thymidine. Three rats were killed at various times, thereafter from 1 h to 28 days. The enucleated eyes were fixed in formalin, cut into 5 microns thick sections, dipped into liquid emulsion, exposed for three weeks and stained with haematoxylin and eosin. Conjunctival epithelium was scanned from the limbus and outward, using an ocular micrometer grid with 10 x 10 divisions. In each consecutive field the grid was positioned along the basement membrane which was defined as the x-axis. The y-axis extended from the basement membrane outward. The x, y coordinate of each nucleus with three grains or more and its grain content were recorded along the entire epithelium. Conjunctival epithelium is divided into two cell kinetic compartments: a progenitor (P), along the basal and supra basal layer, in which cells proliferate, and a non proliferating Q-compartment, in the layers above. One hour after labelling most of the labelled cells were in the basal and supra basal layers. From then onward labelled cells streamed along both axes. Their x-velocity was 10.5 +/- 2.4 microns/day and the y-velocity 9.3 +/- 5.4 microns/day. Cells are eliminated at the epithelial surface which is the outer Q-compartment boundary. Basal cell turnover was estimated from grain count dilution curves. The time it takes for the grains in a cell to reach half of their initial value was 8.3 days. It is closely related to the cell's generation time. The present study demonstrates that conjunctival epithelium in the rat streams along two axes, x, and y: 1. The x-axis extends along the basal layer, from the limbus and outward. 2. The y-axis extends from the basal layer into the layers above it. Cells first stream along the x-direction and then turn y-ward. Since cells are ultimately exfoliated from the conjunctival surface, and since the conjunctiva maintains steady state, we propose that stem cells located in the limbus generate transitional cells that stream along the two axes. Macroscopically the limbus is circular, and the stem cells are situated around the cornea. Each stem cell and its streaming progeny can be viewed as a conjunctival epithelial unit. We propose that conjunctival and corneal epithelium, are the descendants of an uncommitted stem cell that generates two differentiation pathways, a corneal and a conjunctival.